California Regional Water Quality Control Board

Central Valley Region, Sacramento Office
Agricultural Regulatory and Planning Unit

Loads of Salt, Boron, and Selenium in the Grassland Watershed and Lower San Joaquin River
October 1985 to September 1995 -- Raw Data Supplemental Appendix

Data Retrieval Result

Flow (cfs) Water Year 1986 - Mud Slough near Gustine/ USGS Data

DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 32 58 99 85 150 117 325 185 125 112 135 34
2 33 62 131 78 153 112 315 88 125 48 123 36
3 31 55 146 68 144 110 310 68 122 32 126 31
4 30 52 108 58 97 110 300 57 118 45 128 21
5 31 51 101 64 67 108 290 50 116 30 128 10
6 31 41 114 68 56 107 285 47 127 24 115 6
7 31 32 107 69 46 120 280 47 136 19 99 7
8 31 33 108 64 39 150 275 48 146 21 95 14
9 31 34 101 60 47 200 270 61 155 10 95 10

10 31 33 119 60 51 350 265 114 161 41 103 2

11 32 33 154 63 61 420 255 89 165 58 108 10
12 30 36 144 82 121 450 250 92 168 65 110 19
13 30 36 131 87 142 475 245 112 159 85 73 17
14 31 35 122 97 160 500 240 114 122 69 61 7

15 31 34 116 97 187 530 240 126 114 60 62 27
16 31 35 111 102 208 570 235 147 125 75 58 19
17 32 36 109 95 239 540 230 161 132 93 53 18
18 33 36 104 90 295 500 225 165 143 111 58 15
19 33 36 104 87 390 465 220 161 146 132 62 16
20 33 35 100 90 360 435 210 143 108 133 68 13
21 32 34 111 93 300 410 200 127 106 137 65 12
22 37 32 109 93 250 395 190 114 109 146 44 10
23 51 31 104 91 225 390 180 111 110 144 48 7.1
24 64 31 105 114 200 380 170 107 127 135 59 3.4
25 70 30 104 158 170 370 155 110 132 137 65 2.7
26 57 30 104 161 160 370 145 120 134 154 63 2.5
27 53 37 102 154 140 365 135 127 133 175 55 3.4
28 49 46 90 143 120 350 122 126 126 183 49 5.0
29 52 57 86 137 340 139 117 102 147 48 6.4
30 54 90 93 133 335 183 121 98 126 45 7.8

31 55 89 128 325 124 126 36
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Electrical Conductivity - Water Year 1986

JAN
3,530
3,480
3,570
3,590
3,270
3,040
2,990
3,090
3,300
3,280
3,260
2,920
2,840
2,870
2,750
2,590
2,720
2,790
2,790
2,840
2,850
2,760
2,850
2,760
2,880
2,830
2,870
2,890
2,920
2,930
2,910

4,578
163
390

39

9,080

FEB
2,390
2,320
2,280
2,620
2,570
3,060
4,140
4,140
3,410
2,980
2,790
2,730
2,860
2,810
2,570
2,500
1,960
1,710
1,470
1,300
1,260
1,570
1,820
1,840
2,020
2,220
2,420
2,360

10,399
335
570
107

20,630

MAR
2,260
2,230
2,090
2,180
2,000
1,880
2,000
1,970
1,830
1,350
1,250
1,170
1,200
1,220
1,340
1,370
1,290
1,290
1,300
1,370
1,450
1,610
1,570
1,590
1,560
1,350
1,370
1,450
1,690
2,070
2,310

6,884
229
325
122

13,650

APR
2,210
2,360
2,520
2,590
2,610
2,770
2,850
2,840
2,730
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Mud Slough near Gustine/ USGS Data

MAY
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8,200
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6,000
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4,000
2,910
2,860
2,780
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2,810
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2,950
2,800
2,660
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Boron (mg/L) - Water Year 1986 Mud Slough near Gustine
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Selenium (pg/L) - Water Year 1986 Mud Slough near Gustine
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DAY
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26
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28
29
30
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2
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Flow (cfs) Water Year 1987 - Mud Slough near Gustine/ USGS Data
OCT NOV DEC JAN FEB MAR APR MAY JUN
11 18 21 25 49 98 132 11 44
14 19 26 27 50 101 126 16 42
15 19 23 27 68 109 118 13 42
15 19 21 32 114 66 146 12 41
17 24 20 35 126 82 152 21 41
21 31 19 36 116 145 156 14 43
21 30 20 40 104 150 138 14 48
17 29 23 36 103 129 131 15 51
11 27 24 36 103 114 127 14 55
9.1 27 25 40 106 98 112 13 55
8.6 30 25 44 116 164 124 12 58
7.9 23 26 74 114 182 130 16 45
7.1 22 26 86 144 180 124 27 33
10 26 27 76 199 175 111 27 32
21 28 25 72 204 173 94 24 41
5.8 26 26 54 196 168 75 28 58
7.5 28 26 45 193 162 44 32 64
7.1 28 22 43 202 159 35 38 48
10 30 26 43 170 154 32 51 31
13 27 27 43 157 156 37 52 18
16 31 27 49 138 159 43 42 18
14 30 27 47 127 159 30 37 18
19 24 27 52 122 156 20 30 18
23 22 29 57 115 153 17 37 21
28 22 29 59 110 147 22 42 21
34 22 27 60 107 142 22 36 17
31 21 25 59 101 139 16 32 14
25 21 24 55 96 130 13 28 13
30 21 24 49 128 11 36 18
28 21 24 51 126 11 35 14
18 23 48 128 38
515 746 764 1,500 3,550 4,332 2,349 843 1,062
17 25 25 48 127 140 78 27 35
34 31 29 86 204 182 156 52 64
6 18 19 25 49 66 11 11 13
1,020 1,480 1,520 2,980 7,040 8,590 4,660 1,670 2,110
Electrical Conductivity - Water Year 1987 Mud Slough near Gustine/ USGS Data
oCT NOV DEC JAN FEB MAR APR MAY JUN
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795
1,100
1,390
1,170
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933
1,030
1,020
1,810
2,030
1,370
1,300
1,200
1,270
1,580
2,260
6,790
2,000
1,200
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1,110
1,340
1,250
1,340
2,800

OoCT
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4,000
6,000
3,080
5,730
5,720
7,120
3,400
1,680
1,590
1,810
2,220
2,330
3,070
9,280
6,080
4,400
2,400
2,370
2,900
2,900
3,200
3,600
3,600
3,200
3,000
2,800
2,800
2,800

3,200 3,430 2,870 3,490 3,400 5,770 2,580
4,300 3,410 2,580 3,150 3,070 5,880 2,370
4,000 3,320 2,650 2,900 2,890 3,440 2,370
3,200 3,250 2,580 2,650 2,950 4,100 2,280
3,400 3,300 2,600 2,400 2,960 4,400 2,270
3,600 3,200 2,600 2,710 2,890 5,320 2,430
3,700 2,330 2,600 2,820 2,910 5,820 2,500
3,450 3,220 2,600 3,070 3,020 6,020 2,520
3,450 3,140 2,580 3,110 3,020 6,080 2,670
3,400 2,770 2,580 3,460 3,060 5,250 2,650
3,400 2,720 2,400 3,310 3,100 3,470 2,680
3,380 2,820 2,300 3,400 3,070 3,310 2,800
3,380 2,910 2,300 3,440 3,140 3,360 2,900
4,000 3,110 2,400 3,440 3,140 3,030 2,810
3,600 3,170 2,500 3,460 3,200 3,630 2,840
3,800 3,240 2,570 3,500 3,220 2,240 2,840
3,210 3,290 2,960 3,620 3,100 2,050 2,770
3,370 3,320 3,100 3,700 3,499 1,950 2,970
3,350 3,350 3,240 3,580 3,160 2,170 2,880
3,340 4,000 3,440 3,380 3,100 2,280 2,780
4,340 4,450 3,440 3,360 3,300 2,680 2,870
3,400 3,390 3,460 3,320 3,500 2,810 2,430
3,310 3,290 3,560 3,380 4,000 2,520 2,000
3,280 3,360 3,790 3,430 3,500 2,610 1,900
3,430 3,410 3,720 3,400 3,200 2,750 1,800
3,400 3,380 3,620 3,780 3,600 2,890 1,700
3,410 3,210 3,380 4,500 2,710 1,600
3,350 3,370 3,300 7,300 2,700 1,800
3,480 3,320 3,330 2,640

Boron (mg/L) - Water Year 1987 Mud Slough near Gustine
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1,770
1,690
1,650
1,470
1,340
1,170
1,440
1,270
1,270
1,340
1,450
1,620
1,760
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Electrical Conductivity - Water
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Mud Slough near Gustine/ USGS Data
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3,080
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2,770
2,660
2,820
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2,860
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2,930
2,950
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2,830
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2,440
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2,980
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Boron (mg/L) - Water Year 1988 Mud Slough near Gustine
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Selenium (ug/L) - Water Year 1988 Mud Slough near Gustine

oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
3.8 1.4 16 24 17
1.0 2.2 3.0
1.7 1.0 14
0.5
4.3 4.0 9.0
22 13
1.0 1.0 4.0 6.0 13
3.6 18
2.0 17 21
6.0 22
5.0 5.5 2.0
2.0
8.5 3.4
1.2 13 8.0
2.2 1.0 4.3 9.5 22
8.2 14
1.5 6.0
11 9.0
10 8.3 30
2.5 5.0 25 12
13
12 12
16 7.6
11 4.0 28.0
15
21 4.0
8.4
18 5.5
5.4

Flow (cfs) Water Year 1989 - Mud Slough near Gustine/ USGS Data

OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
5.4 22 39 56 35 27 20 84 7.1 8.9 15 11
5.2 25 38 54 40 28 17 80 7.1 8.2 16 12
8 22 45 53 34 29 16 76 7.6 7.9 17 13

10 21 47 50 39 28 15 71 7.8 8.3 15 15
6.6 19 51 52 42 28 14 67 8.1 11 14 17
5.1 17 51 54 40 28 14 43 5.4 11 15 18
5 17 67 48 39 33 13 29 4.4 11 14 15
5.5 17 85 46 45 45 13 17 7.4 11 16 13
7.3 15 74 48 68 45 12 11 8.2 11 19 12
9.5 14 68 50 65 43 12 6.8 8.4 14 20 11
6.9 14 53 47 67 40 11 7.7 8.7 20 20 16
7.7 13 42 46 73 37 11 8.4 9.5 19 19 15
8.9 12 39 48 80 35 10 7 13 22 19 19
9.8 11 39 45 76 33 9.9 6.4 11 27 18 24
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Electrical Conductivity - Water Year 1989
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1,710
1,750
1,850
1,920
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3,820
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3,740
3,700
3,430
3,380
3,440
3,500
3,740
3,730
4,080
4,220
4,070
3,690
3,180
2,690
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1,990
2,040
2,190
2,280
2,310
2,400
2,810
3,340
3,410
3,460
3,530
3,580
3,640
3,680
3,750
3,720
3,730
3,740
3,690
3,660
3,660
3,620
3,640
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3,490 3,160
3,210 3,040
2,740 2,940
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1,860 2,540
1,980 2,590
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- 2,440
1,840 2,540
1,950 2,590
2,040 2,680
2,090 2,720
2,140 2,700
2,000 2,680
2,130 2,660
2,140 2,480
2,170 2,570
2,220 -—-
2,280 -—-
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7,360
7,870
8,140
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8,420
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8,350
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3,540
4,170
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3,640
3,630
3,790
3,860
3,810
3,680
3,740
3,770
3,770
3,680

Boron (mg/L) - Water Year 1992 Mud Slough near Gustine
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3,900
3,570
3,210
3,240
3,460
3,580
3,390
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3,910
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3,760
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4,270
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4,210
4,340
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3,330
3,490
3,760
3,910
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3,810
3,890
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4,540
4,100
4,030
3,730
3,140
2,950
2,850
2,750
2,750
2,790
2,860
2,970
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3,770
3,550
2,660
1,730
1,700
1,770
1,870
2,270
1,590
1,440
1,470
1,260
1,240
1,280
1,300
1,270
1,330
1,180
1,060
1,110
1,080
1,080

SEP

0.86
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TOTAL
MEAN
MAX
MIN
AC-FT
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OoCT
820
810
860
880
890
900
900
940
890
910
930
960
1,010
1,080
1,150
1,200
1,300
1,440
1,550
1,650

296
10
26

587

NOV
2,350
2,550
2,780
2,990
3,140
3,270
3,430
3,660
3,800
3,810
3,920
4,190
4,220
3,990
3,530
3,980
4,050
4,180
4,150
4,150

o ~N 00O

698
23
41
3

1,380

28
46
58
71

121

201

305

370

372

431

466

475

458

447

434

417

401

343

271

222

196

147

117

6,503
210
475

6

12,900

118
189
274
297
300
290
237
154
116
114
117
123
130
197
274
288
279
288
315
378

4,957
177
378

19

9,830

76
51
44
40
37
37
34
28
33
48
45
36
13

8.4

6.1
12
25
38
64

102

114
97

138

3,223
104
398

6

6,390

73
64
63
51
47
46
53
48
51
42
31
27
26
25
24
28
25
24
22
19
17
14

2,006
67
187
14

3,980

Electrical Conductivity (pumhos/cm) - Water Year

DEC
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4,560
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3,760
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2,820
3,200
3,280
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2,060
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2,710
2,830
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3,490
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3,950
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1993 Mud Slough near Gustine/ USGS Data
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DAY

DAY

21
22
23
24
25
26
27

29
30
31

OCO~NOOUOPWNE

1,720
1,350
1,800
2,550
2,900
2,930
3,110
3,110
3,220
3,040
2,440

OoCT

0.27

0.51

0.74

1.1

2.3

OCT

1.4

3,930
3,820
4,730
4,710
4,870
4,680
4,620
4,400
4,510

NOV

3.8

NOV

4,300
3,890
4,030
4,050
4,140
4,310
4,240
4,250
4,600
4,540
4,410

DEC

1.9

DEC

1,130
1,130
1,120
1,100
1,070
1,210
1,420
1,480
1,570
1,790
1,920

2,280
1,550
1,320
1,320
1,310
1,290
1,120

3,560
3,710
3,790
3,220
3,080
3,250
2,800
2,520
2,580
2,800
2,240

3,460
3,470
3,270
3,250
3,290
3,370
3,500
3,860
4,320

3,520
3,560
4,100
4,550
3,980
2,040
1,400
1,100
1,810
1,670
1,630

2,670
2,560
2,440
2,370
1,850
1,860
1,930
1,830

Boron (mg/L) - Water Year 1993 Mud Slough near Gustine

JAN

3.0

0.95

1.1

1.0
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5,220
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2,860
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2,020
3,680
2,160
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1,650
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TOTAL
MEAN
MAX
MIN
AC-FT

DAY

21
22
23
24
25
26
27

29
30
31

OCO~NOOUOPWNE

66
76
110
154
167
125
133
129
108
92
82

1,891
61
167

3,750

OoCT
2,010
2,130
2,380
2,050
1,420
1,970
1,710
1,450
1,260
1,190
1,260
1,340
1,280
1,110
1,010

840

690

680

810

850

860

820

740

660

730

830

810

820

880

910

960

2,761
92
124
68

5,480

NOV
990
1,040
1,050
1,050
1,040
1,010
980
1,010
1,020
1,060
990
1,020
980
990
1,000
970
980
1,050
1,080
1,060
1,070
1,090
1,130
1,160
1,160
1,180
1,190
1,210
1,220
1,220

154
157
135
129
125
122
111
100

86

76

77

3,384
109
157

75

6,710

125
109
123
144
161
161
155
154
139
124
119

3,203
103
161

71

6,350

151
137
154
172
159
180
157
150

3,489
125
180

67

6,920

39
41
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37
37
33
22
20
21
21

1,854
60
143
20

3,680
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Electrical Conductivity (pumhos/cm) - Water Year
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1,210
1,220
1,260
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1,320
1,280
1,250
1,350
1,420
1,530
1,450
1,400
1,320
1,260
1,210
1,260
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1,240
1,240
1,220
1,230
1,310
1,350
1,410
1,570
1,500
1,490
1,560
1,640
1,630
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1,670
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1,740
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1,750
1,770
1,790
1,870
1,880
1,910
1,890
1,680
1,730
1,740
1,580
1,470
1,550
1,600
1,680
1,720
1,580
1,530
1,730
1,750
1,750
1,790
1,860
1,900

FEB
1,930
1,890
1,900
2,030
2,240
2,190
2,250
2,140
2,040
1,940
1,910
1,800
1,870
1,910
1,910
1,930
1,960
1,950
2,000
1,980
1,880
1,950
1,790
1,580
1,610
1,570
1,590
1,560
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1,630
2,010
2,330
2,090
2,550
2,810
2,670
2,300
2,150
2,280
2,400
2,480
2,530
2,470
2,440
2,540
2,630
2,680
2,680
2,620
2,670
2,490
2,510
2,740
2,810
3,040
3,520
3,650
3,710
3,840
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3,930
3,880
3,370
3,440
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3,630
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3,550
3,560
3,100
3,430
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3,390
3,320
3,820
4,240
4,230
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3,020
3,160
3,640
3,520
4,030
4,630
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1994 Mud Slough near Gustine/ USGS Data
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3,720
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g

640

SEP
3,060
3,000
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DAY
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0.60

1.6
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NOV

0.4

0.6
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1.1

0.98

0.98
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Boron (mg/L) - Water Year 1994 Mud Slough near Gustine
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Selenium (pug/L) - Water Year 1994 Mud Slough near Gustine

JAN
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71
68
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64
70
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78
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74
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79
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264
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323
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681
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479

433

451

479
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457

423

365

331
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APR
301
287
269
238
222
216
198
178
169
132
100
81
84
84
65
65
59
50
47
46
50
43
56
77
72
59
44
31
23
21

MAY JUN
28 25
35 29
36 34
32 34
29 22
28 24
28 30
32 32
36 25
35 15
37 13
36 21
36 43
42 59
51 39
60 31
64 27
68 29
66 43
66 67
65 78
62 38
61 26
59 20
54 19
50 24
46 13
43 13
31 13
21 16
18
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1.0

1.1
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TOTAL
MEAN
MAX
MIN
AC-FT

DAY

DAY

OCO~NOOPAWNE

O~NOUITDAWNPEF

1,139
37
75

2,260

OoCT
2,390
1,990
1,610
1,410
1,370
1,580
1,650
1,680
1,700
1,670
1,410
1,520
1,590
1,490
1,410
1,290

920
1,020
1,070
1,160
1,200
1,260
1,280
1,290
1,290
1,220
1,310
1,310
1,280
1,290
1,330

OCT

0.89

1,500
50
68
39

2,980

Electrical Conductivity - Water

NOV
1,360
1,400
1,400
1,420
1,440
1,500
1,550
1,620
1,730
1,710
1,720
1,700
1,680
1,710
1,720
1,740
1,750
1,790
1,790
1,770
1,750
1,740
1,720
1,620
1,670
1,690
1,690
1,630
1,530
1,600

NOV

0.94

2,099
68
83
57

4,160

DEC
1,620
1,610
1,600
1,550
1,620
1,630
1,650
1,670
1,690
1,760
1,770
1,760
1,750
1,740
1,760
1,790
1,790
1,800
1,760
1,790
1,860
1,810
1,790
1,750
1,650
1,720
1,770
1,800
1,760
1,790
1,770

8,025
259
509

75

15,920

JAN
1,770
1,770
1,790
1,670
1,510
1,490
1,550
1,590
1,640
1,740
1,590
1,610
1,670
1,680
1,690
1,690
1,700
1,730
1,450
1,380
1,470
1,710
1,820
1,880
1,800
1,270
1,170
1,190
1,150
1,150
1,210

3,604
129
446

55

7,150

Year 1995

FEB
1,300
1,420
1,500
1,580
1,740
1,890
2,040
2,300
2,400
2,410
2,280
2,150
2,140
2,180
2,200
2,280
2,330
2,420
2,470
2,510
2,420
2,350
2,430
2,470
2,470
2,500
2,510

11,131
359
681

49

22,080

3,367 1,355 902
112 44 30
301 68 78

21 18 13

6,680 2,690 1,790

Mud Slough near Gustine/ USGS Data
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2,530
2,540
2,550
2,520
2,510
2,520
2,570
2,630
2,650
2,210
1,240
1,140
1,050
1,020
1,200
2,100
2,320
2,360
1,900
1,810
1,890
1,960
1,960
1,560
1,470
1,500
1,580
1,760
2,050
2,200
2,290

APR MAY JUN
2,260 1,720 2,030
2,340 1,630 1,050
2,360 -—= 1,240
2,330 -— 1,330
2,300 1,990 1,360
2,280 1,960 1,530
2,240 1,950 1,380
2,290 2,090 1,190
2,340 1,280 1,410
2,370 1,790 1,270
2,280 1,630 1,270
1,930 1,950 1,190
1,900 2,370 1,050
1,760 2,910 840
1,760 1,480 1,100
1,710 1,090 1,290
1,610 900 1,460
1,820 860 1,500
1,960 850 1,210
1,810 980 990
1,720 1,120 860
1,660 960 1,290
1,640 900 1,440
1,750 800 1,600
1,890 930 1,650
1,630 1,060 1,480
1,690 1,210 2,150
1,690 1,460 2,200
1,850 1,480 2,110
1,870 1,530 1,990

1,900

Boron (mg/L) - Water Year 1995 Mud Slough near Gustine

DEC
1.0

JAN

1.1

FEB

1.2

MAR

APR MAY JUN

0.71
2.5

2.4

1,112
36
122

2,210

JUL
1,910
1,330
1,540
1,720
1,500
1,260
1,350
1,470
1,200
1,060

980
1,010

970

880
1,130
1,220
1,300
1,630
1,600
1,350
1,370
1,210
1,850
2,020
1,070
1,000
1,110

920

960

950

940

JUL

651
21
56

1,290

AUG
970
1,240
1,520
2,000
2,070
1,560
1,260
1,050
1,350
2,410
2,280
3,310
1,370
1,150
1,890
1,420
1,600
3,240
1,120
950
860
800
850
950
960
990
1,080
1,080
850
960
1,110

AUG

529
18
47

1,050

SEP
1,260
1,300
1,040

850

810

770

760

820

970
1,060
1,130
2,080
1,880
2,830
4,630
3,730
1,260
1,070
1,100
1,210

830

660

660

740

740

960
1,100
1,110
1,100
1,140

SEP

0.43



DAY

10
11
12
13
14
15

17
18
19
20
21
22
23
24

26
27
28
29
30
31

O~NOUTAWN P

11
12
13
14
15

17
18
19
20
21
22
23
24

0.87

0.76

0.87

oCT

1.4

0.8

1.2

1.1

1.1

NOV

0.4

0.4

1.1

1.1

1.3

0.4

1.1

1.0

0.93

Selenium (pug/L) - Water Year 1995 Mud Slough near Gustine

JAN

1.8

FEB

0.6

0.9

0.8

0.97

MAR

1.7

1.8

1.6

2.0

APR

1.3

1.3

1.3

0.88

MAY

17.0

1.4

1.0

1.0

1.0

1.8

JUN

1.5

1.0

1.4

0.8

0.64

0.73

JUL

1.2

1.4

1.70

0.85

0.65

0.91

AUG

1.8

2.7

0.35

SEP

1.4

1.2



26
27
28
29
30
31

1.8 1.7
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